Isolation and characterization of osmotic stress-induced genes in poplar cells by suppression subtractive hybridization and cDNA microarray analysis.
Osmotic stress induces changes in the expression of various genes including those associated with drought tolerance, cell wall metabolism and defense. We isolated 852 cDNA clones, the expression of which is induced by osmotic stress, from cells of a hybrid poplar (Populus alba x Populus tremula var. glandulosa) by suppression subtractive hybridization after mannitol treatment. We examined how stress affected their expression using cDNA microarray analysis, which identified 104 genes significantly up-regulated by osmotic stress. These include genes with functions related to transcription, signal transduction, cell wall metabolism and defense. Other gene transcripts encoding cysteine protease and aquaporin are also up-regulated during osmotic stress. The function of about one-third of the genes in poplar cells that were significantly up-regulated by stress is not known, suggesting that the cell suspension may offer an opportunity of finding novel genes otherwise never expressed and that we still need more information at the molecular level.